The transcriptional profile of the kidney in Tsc2 heterozygous mutant Long Evans (Eker) rats compared to wild-type.
Hereditary renal cell carcinoma (RCC) in Eker rats results from an inherited insertional mutation in the Tsc2 tumor suppressor gene and provides a valuable experimental model to characterize the function of the Tsc2 gene product, tuberin in vivo. The Tsc2 mutation predisposes the Eker rat to develop renal tumors at an early age. The exact mechanism of Tsc2 mediated tumor suppression is not known, however, there is evidence that it is most likely mediated by changes in cell cycle regulation via the PI3K/Akt pathway. The present study was designed to identify if gene expression was different in Tsc2 heterozygous mutant rat kidney compared to wild-type and if any of those differences are associated with tumorigenesis. cDNA microarray analysis of the untreated Tsc2 (+/-) mutant Long Evans (Eker) rat was compared to the Tsc2 (+/+) wild-type Long Evans rat to search for patterns that might be indicative of the intrinsic role of Tsc2. Of 4395 genes queried, 3.2% were significantly altered in kidneys from heterozygous mutant rats, of which 110 (76%) were up-regulated and 34 (24%) were down-regulated relative to the wild-type. The genes with altered expression belonged to the functional categories of cell cycle regulation, cell proliferation, cell adhesion and endocytosis. Many of these genes appear to be directly or indirectly regulated by the PI3K/Akt pathway. In addition to the PI3K/Akt pathway, other signaling pathways were also differentially expressed in Tsc2 mutant Eker rat kidneys compared to wild-type rats. The gene expression profiles of the Tsc2 heterozygous mutant and wild-type animals highlights new pathways for investigation that may be associated with the tumorigenic activity of tuberin loss and correlate with the enhanced susceptibility of the Tsc2 mutant animal's tendency to develop renal cell carcinoma.